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Alerting Abstract JP A 

The device includes a thin film transistor (206) arranged on each of the pixel 
e/ectrodes formed in the shape of a matrix. A peripheral drive circuit, which contains 
the thin film transistor, operates the active matrix circuit. 

The voltage needed for gradation, Vgr, is made larger than the difference between the 
products of the capacity between gate and drain, Cgd and the difference of the 
turning ON or OFF of a gate voltage, delta Vg t and the total pixel capacity, Ct, and feed 
through voltage, delta Vs, divided by the total pixel capacity. 
ADVANTAGE - Reduces cost of device, and obtains device which is highly 
reproducible. Improves image quality. 
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°J|El a. DflH^i 2)^ ^ ^ ^-S- S1S7> ^ajig -72:# SAj^V 5^3. 
S.2A ^ £2Bfe 3)5.^ ^-g- £A)*V s.^. 

5E3A ifl^l £3C^ ^E) a cflB^i 3)5. ^ ^ ^ 3]5.» ^Ajofl afliS*te ^# £<M«- 5.^. 

JE6£- ^E} a. nflE^i ^ s ^ 5)^.1- ^-A]ofl ia-7flt- 

j£7A ^ S.7B^r ^a. ufle^i S|.g. ^ ^ SIS* ^A]ofl ^^Sffe ^-^1- 5L*}& 

£8* "^a. nflE^^ a^o} ^ jqg ^.g. EAjft t&^H. 

£9fe ^E] «. *}• Jf£-^gr 

£.10£ -^E] a. pfle^i 5lS.<HlA-l ^ 4^^- £A]«». 

101 : -frel 71^- 102 : 41 -SiJ-^ 

104 : 4i <8«| 105 : *H>a ^ ^ 

106 : ^efl^l <g-*j 107, 108 : tJM^. *§q 

110 : 711 olH ^ 111 : ^^q- 

201 : AjHE i)]*]^ 3\s. 202 : NAND 

203 : iflt a|2e 204 : t 1 * 3]S 

205 : *Eji "DE?ji 2)5. 206 : E^/|A E j 

207 : ^ 208 : -g-^ 


m >>; 


1. «-«S^I 

S^-S- t 1 -!- ^(peripheral drive circuit^ <^el nfl^^ ^ jg^- c^-gelM (active matrix ty 

pe flat panel display) ^^ofl %Q 33 °) t}. 

2. 7]#<q -g^ 

^^a^, AjE^nj-ol A>-g-5)fe ^-f, CMOS 3)5.ir SSJ)^]^E-11-S ^a^^ - o|cf. olt-^.-g-sJ-ia, ajE] 

H. BflS^i ^S}7j ^A] *W E^liElt£ ^A^^ ^ o}cK £10 ol) Hl-Sf ^ 

o] t ofl^ a Dfleqi fls.(io)SV ^£ ^-^ 5)3.(11, 12)7> -^-el 7l^ ^ ^J&ofl ^^S>S ^ 
SJcf. o)e1t!-^ S s.^^ Sis ^^^o}Bl-Jl 

°1 Sjs. ^^^^ -T-^tt c}^#2flol ^1 ^1^1* ^-^IHSMI t 91^- ^12: al-g- ^ <a:7)l# 

iSj-^o] nj), ^ii fc£ c)^]^- 7j)i£(gradation) qifiMI ^ Ai&7>7> ^S>q-. <a«V^ O.S., 

^S^SI ^^-^-^-i- ^-a^ ^^°] ^il-e|]o]S. ^^g-^^l A>^-^4. ^, oJj^Sl -g-^-Ol o] 7} 

ol^*V o>^S^l Al^igol A>^-£]fe ^-f , 2^Z]-21 SjiSSl 9»^o)l cQy]- ^ ^^-o] ^Aj- (dispersion)S | fe ^ o] 5. 

^17> ^Icf. js.*l t ^n^^l 01 7 ].^ ^oj-o^ jg.Ajo] *V TJl^ofl ^Att ?i^i=f STfl * nfl, c1i€^|ol<>fl^ 

^Z]-oJ ^^oj ofl^o,] o) 7 }.^ ^o}- « A>^. X ^fl cf^Jg. DflBSJ^ ^EflS Sfll^ H^^liE^ ^-Ajo] ^. 

Ai^S^-Ei 7}^ 5Jo]4. tL^. S^s. ^-f , ol ^ ^ £.3] al-o^ E^x)^E-] s.^ ^ g^V ^ ^ ^ 

^ B^^l^El ^-Aj-ofl ^-7)1^ ^ 3l-Efn)E-|7)- ojcf. n}-^, ^n] E^ 7> ^l^^cf ^■ 

^lai-JE, Sf^o] ^-7| g-afll- a«^«f7l^; «H^cf. c^ol, ol ^^1^ ^ «fe a}- 

^1 E^7f ^71 nfl^ofl 1:^ Ajz]-^].^ sj^ 

Aj-7] 7]#*V aj-^j. O.S 3)-e>nlE-l^ ^7fl ^^-5>A) ^7] nfl-g-afl, ^-S- ^1*>^^ -S-T 1 ^ 
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7) e^lt^S! *r&-g- 7R^*1-^J1 ieSjSJ-jI 5U4. 

4e}n)Ell- -f ^.s ^l^sfl^ sl-fe ^l«fl tflfc *13-§- ?H4. 

°]S-¥-Ei -& JLS^JeL 4^#H*1^ ^ 9X\= ^ ^ 3\3-A € «|E|H nflJL^^ c|i#efl<>l 

«■ Ur^W 4fe4°U 4^, 2Z.& ^-t°ll s]J=^(feedthrough) ?Ltfsl ^ 4^-^H ^ 

°)1 ^ t 1 ^ S-iH <8$-g- v]&t±. 

Dfle^i ^ 4^#*fl 0 W*l ^£if ^oj-o) <g^£. 7l #5) ^(Technical Bulletin) EID95-99, ED95-17 
3, SDM95-213 (1996-02), 2£il^; 3713JB. ^-a] Afs)ofl 7^1^^ °}c]-. 

«va|. hsHxJ^e)^ q. 3=3 ^ ^ ^.g. £A]?} . ^olrf. 

J£11°)W, Vg^ 7j)C]E AJJ; A]Jr #"3-0)4. VSTT S. Bfl «J] Bfl^^-S^-E) A]Jl *J#0]4. 

Vdfe ^ E^7]a e ^ g.^ Vd^ ^^ofl ?]7>^ *}<3-s) ^-^o]^. ^x-), TflolB #<3-(Vg)ol ON efl'SCV 

gh)s. nfl, ^4 E^^iiE];} ^€-af^ ( iii toj: 4?I.£-£. : ¥-4 #<3- 4Ii(Vs)fe- 44 J§.*fl4^4» 

-f-sfl "^"fl SlTi^ch S17H3 *l$-(Vd)Sj sMi£.£*l# 3°]4. 

TIMS ^^-(Vg)«>l -2.H. e)lt(V g l)S ^o)*! ^, #^lfe- ^ ^ 12 °l) 4S1H ^»^oJl ^ <J] 

7f5^Ji Sicf. 

7fl°lS #°»HVg)4 cj-^g- TflojE ^ofl oj^ € nfl> ^^.^ ^ ^ &7} 7fl7l<a^cf. a TllolH #<y-(Vg) 

2] Cf^g- ^^7} 7ilo)E ^ofl oj^^ nfl_ HVaV e^^I^e-I/I- cfA] ^-frSlo], aH^.^ tJJ: ^^(Vs)«H| ^-g-*f^ #7l 

■ai^^S, ^^sl <asl-# ^l-Sl-71 ^sflAi, vsigc ± VsigS. iWKr &<&o] ^^-(Vd)AS^ A]-g-^cf. 

«>17H, Vsigcfe Vsig^ aJ^ ^ojolc]-. VsigSJr-fr ^l^oll 

)3 *>7j- ^oj-^- TflolHfif 7)*$ -%r^% «t4) 4li ^^Ofl ga*-7> ^7l7fl o] #<$o] ^c^s ^ 

<y-(A Vs)<>14. 

SillZ ; ?l^- 0 fl M-^M-fe ^'S-CVd)*] s)^^ ##(A VsH ^•Stfe ^-Efll- ^olcf. 

^^(A Vs)-& [^^i i]s 

A Vs = (l/Ct)[Cgd- A Vg -J Idt] 

<^7lA^ ctfe -g-^(capacitance)olcf. 3.^. #^34 tfl^ ^q-^} ^ fil 

Cgd^ Tfloje^ HEfl?]?} 71aJ -g-^ojcf. a Vgfe TflolH 7j-^^ol^. ^ -f ofl^ , a Vgfe A V 

g = Vgh-Vgl^.5. a^-^cf. 

J Idtfe ^efl-y^l ISfe 7l<y^ ol^-fi- TflolH a)^ e|oj 

-tli ^^Sl fll-^S] Sfl^all S^Sfl ^l^cf. 
£10*l| £.^1^1- uffif ^o], 7flo|e uflAl^- ^.«q ^tsqir 4^^r TflolE -tli Ej-ol-g; -f-«fl Aj^7]. ^i, ^. 

3iAV^^3l-7V ol-id Sfl^-S ^Efl7V ^-3-1, spy- ^0]^ 4^ 3^0] ^Jcf. 

°l^^r 7fl°lS ^*7l <ai"«: ^ o.^w.e1 o>7l€ ^0]^, c^ol Bfl>4 ^ Ufl^ -g-^=^ f»£ 

£10£ ^ 3)3.(11)71- €#*1 ^-(13)€- 5% 

Hfl^ UflAj ^.^^ Al^^ofl 2fl^^ Aj-BflS. 51014. 

A. °l^^r ^ 2]S4 5)-^ HV^- E^xjiE^l- ^7l7> ^^7] 

Kfl^) i^s] aj^vo] ^^4. o) 7i?v, #fl-fe 3)^^ #<3--§- ^Sffe «>«J=ilS. *s-c>. [=^«)-^ 1] sj J Idt 
^elS-^-i- ^l-g-*>^ ^ B^^iEloflT.^ o]^i^ lcm 2/Vs S"^^ 37) 

^ll^^^S H4), ^1)^# *Sfl #5)- ^ 4li iflofl #7) oj^Ai 71^ -g- 

^=(CgdH 3711 7H^CJ-. 

^^3, J Idt-S. a^l^ ^ j ^ h]^^ ^el^^-i- Af^-SJ-fe sl-B}- Eig^E-HH o]&£.7} lcm 2 /Vs ©lal-S. ^ 
7] nfl#ofl 7^2) 7H5f7l 

CH^M", ^^71 ICfe Tll^lS ^71 S\3_-£<L3. "fl-S-^l, Tflo] E AJJ:^ 2fl^ ^.^Tfl 3^) 

4e)-^, ^e)^^* Af-8-«ffe *W B.^]^7\ y$+,S idts S^l€ 7l^£fe afcf. 

wi^ ^i&l^e]-^ ^ HsS^l^n ^-f , a)si^ #<a-2) Sfl^ 1$ 

*O.S^-E| ^S. ^71^4. 7l^^-^(Cgd)2) Sfl^-o] ^ ^}t+. 

A >-8-1t ^ S^^iE^lA^, ol^J£^ 711 °H ^i^-Sl ^3|ol 7|-U -g^Cgd)^ 

^ «1^^ ^el^.^ a>^-*V ^^-s)- alH*H 31-4. 3^, ^fl^ <^^o] ^7l nfl^-ofl, 4^ % 

«)) * = #71 ^ O] ^fl^oH X-)^-^ #71 ^5H ^«fl -8-^=3) 7H£fe ZLCfxl 3.^1 ^4. 
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-aal^-a- «m M^l^E)^ ^ lcm 2 /v s oltffi) 5- °1*5=* ?>te4. ne]^, °] jftfi) 

WlS^ 3.4. $3. ^3^<>)H, ^ 5)5.(11, 12)fe ^ SS^iEiS. ^spl «fl^°fl, 5=10<* B*$(14) 
oil £Al^ a}<q. Z>°- TflojE ^iH Sfl^- £^ a?)l £4. 

tj|o]e ajj- ^<y-o| ^^ol acf^ a}.aj °. ^«va] 10 ||^ j=l ^ ^ ajg <g«o] 3.4^ SJoj^cf. 7)|o) e a) 

is 3*1 33-3 * ifl*4l *s.4 t ^fl 3*M iL4 7 <W1 >£^4. 

j^«(i4)5} fifl^°fl #*ma)-e- 1^ t "S-fl^H shj*h, cIt 1 ^, ^144 »n^« ^4 s 

"Mr .■-■■4 v.] :'; 7|&-3 *'H1 

€■ ^el^^-S ^£ «m HSSMiEl* >M--8-«r ^ 5)S.7> ^El a nflES^ 

<8 4^#31°1 #*HH Aj- 7l S|l=i^- xA<S2) ^ofl 2l«fl <^>7l^ 3^°} <gS)--& ^ ^i* *WRr 

344. 

t^«H 1] £) ^ «^ ^cflSt^M- 3711 «: ^-^-1: 
[=r^ 1] 

A Vs = (l/Ct)[Cgd- A Vg-J Idt] 

^, ^ 2# z]-^ ^fl7> ^^g^ ^^1* ?>^cf. 

2] 

I Vgr I > I (l/Ct)J Idt I 

^y] 2fe ^ s\S.7\ ^El «. nflB^i^ c]^#eflol ^-^0)1^1 zt^Sl S^S-S- ¥^*Rr e 

^^I^E^l Jf-^Sl ^^-<^1 

2fe l-g; ^s>c^ t\.^5] 3SLS. 4^1 # t 

[=r^ 3] 

I Vgr I > I (l/Ct)[Cgd- AVg-Ct- A Vs] I 

°J7H, Vgr^- «r 7fli6( aJ:2.^ ^^014. ctfe iLi -g-^-g: i^-sVfe 3.=- ^-ie) -8-^=01 1)-. Cgdfe 7)]o] ^joj 
-8-^<>14. A Vg^r ^)o1e A Vsfe ^^o]cf. a. ^ xfl a-] o)] a-] , 

Vgrsf A Vgfe 2:^1 ^ ^<^€ S^^4. Ct ^ Cgdfe ^l^r* ^ $j.c)-. A Vsfe ^1-* ^ 

^"71 Jf^* ^Sfi^ z^z^-S] 3)sLl- iM3SRr ^ S«^|iE)S] ^ ^ 3* 

^*>^, ^-a^MI Ct ^ Cgd2) ^-Aj-o. =l^, SJroflAi 7)^tt 

A]3g O.SA1, Zt^e) ^^oflA-)^ 7fli£ Cl^^eflol^ ^.Aj-ofl 7 ]0]^ ^-^0) cfli^ ^^1^]^ ^ ^Cf. 

^ ^Efls afll^ wvm- H^^^7> afll^ ^-S* ?H 

Vgrc-1 Tll^ofl ^^.ft ^?f«>lJl, Ctfe SJ^^I i^lD), A Vgfe 7))o]e ^^-zj- ^o|^, A Vs^r 

sl^liif- ?i<a- 0 J W), zl-z^s) ^-el-nlE)^ 3* #^^.5. tV4. 

3 

I Vgr | > |(l/Ct)[Cgd- AVg-Ct- A Vsl I 

a 4el-Al, ^. ^V^^. DflE^i ^EflS. Ufl«a€ *l^-of| WVB]- E^^^E^]. Bflt^ 

5»El JU nflE^i ^ e_ f rtnj. Eig^ °»El a D )|H5?i 5l5-t ^-^^ Sl£t i^fe 

?it 7>^H, Vgro) ^ ^|aofl ^^.tt ?i , a- c »l31, Ctfe S.€r -g-^ 0 l^, Cgd7> TflolE-c^oi -§-^0)0}, a V 

gfe 7)1 o)e ^^-zi a>o)^, a Vs^ 3)^-^^- "A, 4^2) aHq.nl ^ 3-t- ^'AS 

^r^^l 3 

I Vgr | > | (l/Ct)[Cgd- A Vg-Ct- A Vs] I 

^ ^S.o)l^ 7)1»1S -tlJr ^-§-e>^ s\sL3) ^ H^^l^Sl ol^-£fe ^E) a DflE^^ ^^d) afl<i 

..))- ui „; ■' A.j ■■}_ .4 11. 


-A- 


«sgi 10-0439452 


(^°) Ajtg) 

5U£r ^ ^ T 1 * $3- ^ ^)E) H DflE^i 3^7)- 51 a)*}- sH^-. sli-^ ^ 

^€ nflE^A-^ r1its|«lsl ^ 7fl^ 7]^: ^ *K}sl £A|*V ^Joicf. 

£10)1^1, 201-8: *lSH efl^l^El 3151- M-El-^cl-. 202fe NAND 5)51 4-E}-^!}. 203£ eflt *1HH 5|5l H-e}- 
VRcf. 204fe ?*-g- tHsl 5|5)1 q-Ef^cf. £1 o|| £Al*V t^«IH, ^ ^ SJSfe ol-f. 5] 51-5 

205fe ^E) « 4Ej^t}. 47fl2) s^oj SLa)^ ^cj-. °J}e] a 5|5°1H, ^ 

n-8- ^ x ^ °i#si *mn^ ^5 «d^«4. -fM-*i-7« ^ ^-i- sian ufl-a^cf. 

E^xliEK206) ^ -8-*(208)°l zj-zfsl ^-i^cf Hfl-as)^, 207-8- ^-S" M-E^cf. 
Hiofl 51*1* t^^M, S.S- -frel 71* ^Hl ^ H^l^S ^-#€4. 

= e eflxJiEl 515(201)1- ^^Rr 7))olE fe £2Aofl 51Al * « r <2)- ^o], p-^tg ^ n-^fl^ 

^ ^ s^l^E^l- sej- ^ olulE-1 (clocked inverter) 5)5.5. ^^cf. 

sl5(204)-l ^SRr 7flo]H^ 512B°ll a}2}- z>o], p-*^^ « n-*im<§ ^ I^iEW 2: 

5110°)) SIa]* «>fif TflolH -tiJc. Jfr$ 2fl^2l ^ J S < y-£- »HJt| S]5(204)l TMjSfrfe *W H^t^e^ «H§(^ 
5 ol^iofl #7)1 <l^& ^ 22.4 **M nfl^ojcf. 

"3jEl JeL ffll^i Sl5(205)o)l Bfl^^ 2=$*l^El a-Ajo] «.a>o_ ojjg^o] ^.xj.) ^uj-ai ^^a] 2^ 

15. &21 «-*hi ^1*4. 

HlBl 5)5(204)1 ^SRr 2=^*1^21 <>1^511 ^.7,1 g].^^. s_ £ a] Til o]e a]^ 3^0] S^^Sr 

21-Tii ^- ^ sa^. >n°m ^is ^ ^ ^^-^ ^.a> a ^ his^ ^ ^ ^ ^4. 

zieU-, -8-^l*|-e^ 71^1 ^j^^ «voi. E^x]A- 

Ei2l ol^-g- ^ 7 >Al7l^ ^J^: 7l#3j o.s <H ^ ^. nJ-eM. ^' < a£ ^ °l*£2l ^cfl# T4El->i 4J o] . 
^11: 4^- sl-el-n|E^l o}^£ ^ ^3. ul-^tfl^ ^l^o] ^ol 4. 

E£*V, -6-a>^ ^El « nfle^^ sls.(205)oll Hfl-g^ ^ H^^l ^(206)^1 ol^s) ^ M-El-vfl^- 

^1^](^, S «l-8-°l «^.*H)oi ^asV4- 

^ai 25L ^Alcf. 

2 

I Vgr I > I (l/COJ Idt I 

^, *l^^r Sflfe ^^^1 »l-g- ^ ^^^5, «^ E^^)iEi^ 711 i ^ S^i ^ °1 S^^l^Eisl ^71 ^e») 

fe #71 ^^1 21- "?>^Al7|H^- 7J^^4. =LS]r&, ±.^2] 5>fe «J|E) t± nflE^^^ o« ^ cl^#2flo] ^x} 7 \ 

^^-^ 2» -?>^«>fe U-^ .2.5*1, £10*11 sfl^r-i- 2}- Tfl 4^^- *H 3|5(204)» ^*>fe 

^1 ol 41^3 <L5 a7M7l^ 51^ ^^v^ sa^. °1 ^-ffe 2^1*i dt£l 

3h>fl ^r^^l 2# -?>^Al 7151^ ^ 

°H1 *S*r^, ^E] a. nflE^i Sl5(205)°ll Hfl-g^ B^^l^E^ #tfll- ^7fl«-tl-. ^<a^ o.5,c>l^ 

ol^£» 2}-7ll ffrt\. o]7$° : ^-®r>l 2 Si Ift-S- ^7fl«><^ ^Ai 2 # ^Al?l>fl ^ Slnltl-4. 

°H 4^, ^T^^l 221 ^#ol 3|-o}-*l7fl 21<H, ^flj-^ 2 7> ^^4. ^1S ^ A>^-^ l-^oil UJ-51-, 

22I -f^sl fto] 45.4. nl-el- Ai, ^ofl m-e^- 1^31) 515.(204)1- ^*>fe *W B^]^]^ °]%-^2\- H 
IS^i 5)5.(205)1- ^p-^^Vfe HSS^I^EI (206)21 °l^§-i2l Si^-jr €^7} 

°l*7fl T 1 * S]5 ^ ^El« DflE^^ 5)5(205)<H1 Hfl'a?! HSfl^liEll-Sl o]^S.Sl ^-Aj-ofl ^sflA-1 

Tfl a ^i#EfloHl nl^lfe ^Al^ ^ Slfe 5Jol4. 

£tb, t^^I 25-?- Ei ^«BS>^ol, ^ -8-^(208) % Ct&-k ^7>A] ? lfe ^^7)^0) -B-3lS>4. 

°1 ^-f , Bl^l 515(204)1- t 1 ^^ ^"^ H^fl^liElel ol^-i, o»E] u. tijESlA 515(205)1" ^?-^S>fe ^ H^^l 
iEl (206)21 o]^e, * iL5: -§-^=(208)21 ^ ^51- a] 21 71^3. ^^-a] 7]^ 0.5 ^*>4. 

4* ^El«. nflesj^ <^^o| tg^^- 37l l ^ ^o_ t £10°fl £Al?!- TflojE A1J: s^en ^ o] E a) ^ e)- 

o) o]^ ^£ o]Aj-o. S His) 515.!- ^*Kr ^ Siffl^l^ElSl o]&S.& ^ 7 >A]7lfe ^o] 3L3mo)x]±= 

^n v ^°l Tfl-^m H± e^<?]-g-^5 AV-g-^V Bfl, -H-Al-S}. Aj-Efl7l- ^^«-4. 

O] 7^ o., OPE) «. nHS^i ^^ofl Bfl^^ «V^- E^xl^E-1 (206)21 *>«§*Sl 3/1^ Iitl" ^4l*l A A fl*fl*1 ^Tfl * 
4. ^, #7fl s:>fe 3M4. 

*>15J^- Jflli ^-S: ^^1^ 121 ^-7)1 ^ 2lD)*>4. J£*V 4|g S.^- ^Al7lfe ^ 2lofl£, ^ Zlo]S. 

#7fl ^fe ^£ E^olcf. O)^^- ^fl^ ^aj* ^Al^^M) ^*VAl ^ Cgd o) ^.A>o1 o^^l^- 4, ^-g-^- 

21p1*)-4. Cgd2l g-fcH| 71 D) )^ ^-cfjz ^^^^lel-S, 71 6.5 Cgdl- ^A] 7)-b ^»1 #4. 

^*vai icq 1$-^, ^a]7|71 ^sflA^ «qEl a nflE^A, 5)5(205)°1| «fl <M ^ ^ H^^l^El (206)2) ol^^s. ^ 
^1^1 3 Ji4^ 6 14. a*, ['r^ 2] » ^a}717) ^SflA-1, ct» #7M?lfe ^°1 Jl^^flcl-. °1 ^-f, Ct 
21 ili -g-^=^ ^7>Al^ 3.7fl °]-^ ^ sfl4. 

^El a. nflnaiiii 2)5(205)^ «)l < i^ ^ H^^iEls) ol*H# u|^- aJ-Tfl *)-^, ^-^^c-fl 
ft W>] *r t-S-7)- ^As)-cl-( c J^2)^.5, 1cm 2 /V s 2) ol^. £7 > ^^.5>4). 

^*H1 


- 5 - 


m^mm 10-0439452 


£3 35 a. 4-1- -fM 7]#°fl, HI oil ha1$. a]£e eflx)^E-j £|S(201) 5 3*3.(205)3- t 1 ^*^ 

7) -g- SlSSAi CMOS "7-3^ E^B^^E^ Hi oHE) H. TiflE^^. Jr|_£.o} z^cq ^^ofl Hfl^^ HVnV E j^x} 

^(206)» iWRr 71 ■& ^7)11- £Al*V 3}o]rK 

S^H, 3f^-8r CMOS 3}3.3l *H2l ^tH* £A|*V 5jo]cf. o.^^ oflE) H ofle^-i ^^ofl N-^fl^^ ^«|- 

S«^iElSq ^(2: S.X\ft 

<3£ 71 £H1 cjferj.. 

&*\, £3A<H1 H^l* ?M, 502)^.5. Ai 3000A ^Ml^l ajs]3. -^5} 7 ]#(3?.°- 7 ]^. 501 

4~b-°11, 1000A ¥11^1 ^ 7lsl AlAj Aj^s.nv (50 2)ol #ej-^} cVD'&'ijiLS. «M=§K502) 

^Hl ^^4. *\<& % CVD Hh^l ^ , S-'So £ Aj A}~g-fj ^£ ojc}. ol^Tfl ^a}, i3A<Hl iAl*V ^7} <£o] 
Alcf. rf-g-oj, gSJelS ^«g*M «H« ^el$^-(503)-& ^iJW. U^-OS.*!, z]]o)x] # <H 

a Aj-^^1 ^^al-^lSlr, *fl°l*) # AH6«al O.S. ^fl^O.^, 2^Z\5] s\ 3_0\] 

igher order) ^ t 1 ^* ^fe ^e]^°lcf. tfl°ho.s., ^e]^ef^- «1^^ ^^r^ h] HsH -2*r2l £ 

3 ^-fr S^r AJelsL^ojc}-. ^el^ov ^ n)^l aj e) s.^ o.j^ ^ ol-g-sqfe Aj^sm- ^ «j- 

^^^^(503)0] ^.ofl, BflEi^-S- ^^^--2.5.**! ^ ^^(504, 505, 506)ol ^Aj^d-(£3B). 

£3B«H|^, °J^(504)-gr CMOS t 1 ^*}-^- P-^fl^^ ^ H^H^E^ tt^^ol ^^(505)^ 

t4^<H1 CMOS-I- N-^ll^^ ^ B^^l^E-lSl *a^o] sjcf. <§^(506)^r nflES^ s\s.d]) 

«fl^)€ N-^fl^^ H^fl^l^E-]^ #a^^,o1 ^cf. ol^Tfl SV^, £3B°fl Aj-^7}- <a<>l^cl-. 

£^ ^B^-S-S] ^l-Pr^. -f-oj^. 3 7|£ M-Ertfl^^^, «}-b>- HS5^]iE^ <>1*£^ Jflli ^ 

^£4. ^, £^S1 ^ofl o«El « nflB^i Bfl<a^ H^^l^E^ #^^(506)31 ^-(^^^-)(£6 

7F5^tt ^i*V?ll D J-»ol [^^^ 2] Si ISt* ^dlAl?l£S. ^c]-. Cl^-Ol, Cgd* #±*]7]7] fl«J*l, 

a*, S|S.(£1S1 204S ^p-^Sfe CMOS ^S>fe *^^(504, 505)^r ^^^-^ 7>^-^!- 

E71I SlH^- ^^^Cf. ol^Tfl ^o}, H^sj 2)^1- ^AjS>fe es^Ul^E^ ^r-Aj-Efl ^fl- S-A^ ^^*|.jl t 7\] 6\ E 

4!i ^"a-*>^ ?J°1 7>^«i-iq-. 

tr-°r°11, 7flolH ^i^* t 1 ^*!-^ ^^1 5000AS1 <&^-nl^(507)ol #$±2. ^^^4. 0.1 0.2 

%2l "left ^^^^-(507)011 i^-slTfl ^4. o|3J,g- d-^- ^7ll(£3C)o)lAi fa«>m ^^?17> ^ 

51 ^^1S>71 ^«flAl ^«D^r4. 

ti^-(hillocks)oli4 ?I>i7H(whiskers)fe H>-fe"4 7MS^ l"7lolol 7>'ao11 Slafl o^l^l H]^Aj.al 

^1 ^^<H1 7l*l«: 3J014-. 

^^^■51.(507)01 a^j.^ ^iofl, 2;^*V ^ ojr^.xj.^. rij.(508)ol ^it* ^-fe ^^-arfl-^C 

508) <g^^ ^«fl -g-«? ^-tb 3%» <8-5f*Kr ofl^^l #e]« -g-^°1]^ -r^^4. 

^, °1 ^i«fl -g-^oll^, tt^-ni^-BKso?)* <8=^°.3. s}Ji «1^-* -g-^-^s ^^-Sl- ^i^-7> i-el «3=^-tm-^(50 

8) «1 ^€4. ^ -Sfl-B}-(508)S1 ^^llfe °J lOOAilS ^>»<>l^m-. ^ ^VSr^-CSOS)^ ^ -f ^1^ <?]7>^ 
-i- *fl<H*H S^^cf. 

^^^(508)^- ^TJloflA^ ^sfl^lfe j|7|ae n |. iH ^st-i- ^Al^lfe 7]^* «-Cr. 

°1^7ll Sfol, £3C<H1 SAlia- Aj.Efl7l- oiol^Cl-. 

Cr-S-^Hl, £4A°11 ^aI*!; Q6\ t elixirs D >i S (5i5, 516, 517)7> °1°1 A 1, °J:^-nl^-^(507)(£3C % 

2:)°1 Jfl^^^^. ^"fl, ^^^^-(508)51 ^v\}7\ ^^^-^(2.3C %3i), ^^^-^(507)31 b||e1^* <H ^ ^1 =1 
ES ^3l«fl^> ^-4. 

£4A<HlAi, 509, 511. 513-Pr ?fl<>lH 3^ ^^(^01^)0.^ ^^f-^Tr i+Ej-'dcl-. 510, 512, 514^ <&Jf-x>] 

& 3fm°fl ^°\9l^ ^-^Sl <g== AV^ni^ ul-El-vflrf. 

£4A<^] £A)t!- a 3 V E ))7> ^c^^l 3s ^Aj-sj-s. cj. Al c^yjA-l, cf^- Aj <a=^-A>3}.Bl-( 518> 519i 52 0)o] *§a^ 

cf(£.4B). 

°1 ^^H1a^ 3%sl ^-aj-^ (oxalic)^* ^-f|-«|-fe -g-oflol Al-^-^cl-. o) ^ -§- 0 »oflAi, ^^1^- s4)^l(509, 511, 513) 
% «8=^(anode) *j-ja. ^(cathode) ^S. *H ^^^V ^^^4. 

°1 slI^liH ^3(515, 516, 517) ^ S^tl ^A^aj-( 510) 512, 514W ^t}y] nH^-ofl, °c^a}-s}- 

°i^- D l^- ^1^1(509, 511, 513)31 «8=^^ ^l^^cf. 
°1^t11 4*^ 0 o 1 ^^^ ^S-^-JL 518, 519, 5205. £7^ ^f^l ^^^4. 4*^ ^^^sl ^^1 
Ui^s. ^1°1^4-. 

°17H ( 4^-Aj o o t^.AV^.^ (518i 519 520)-8r 5000A ^^^4. ^^sl-^ 
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^B^l S.^]^ ^Ve)|7> efl^l^ n ria.(515, 516, 517)tt ^^-^ll^ (peeling)^ AS. ^l^^cf. o]o\*\, <# 

a^^r n«2l ^^-tl:Sl-^(51, 52, 53H ^^^cf. ^5^(51, 52, 53)€- °1*H o^rxj. 

SW510, 512, 514)21- H*l)3. ^ -*NS ^^^cf(£4C). 

<>1 ^H*!, ^sfl -g-oH^ ^ ^VSl-^-(518, 519, 520)3 ^<%*}7) wfl^^l, i^tb ^3 ^^Sj-ev 

(51, 52, 53H £4C°1H #2i*f- 31(51, 52, 53)3. ^ Aj-^^. ^Aj^rf. 

3-^3 "#^21.01.(5! 52> 53)0] s^^fe i000A°li}. °^-t]:fl-^(51, 525, 53)£: Tfloje ^( ^ o]s.-¥- 

3 S*- 3 *^ TlHH HflAi)o] Jt^-g. ^71^ ^ 71^)31 il^ 71^-g- Sfel}. ^, 3»£r ^71^ ^-g; frtfAl ?1 

£4C<>)1 EAl^- ^TJHl^, p-^H^^ HJ-Bf e^xliE-iS) TflolS #^(521) HJ-ef e^i^e-Jo) ^ojE 3 

^■(522, 523H ^Sfl^lc]-. £4C<H1 £a] # a^ 7 > <g^^l ^, p(°]) o^o] ^9j^t}. o] ^tHH, p c]£-£- ii 5 
Hefl°l $^*Hr SL^-Z^AS ^3°!, P <>1£ ^<$£- ^Zv} SLsg « 0 >^(£5A)o)l 3«flA-i ^ag^ 

ol cj-^l^Ai, ^£3 p o]-£-°- ^^(524, 5236, 527, 529, 530, 532H1 ^fH}. <>] .#3H*1 

1 X 10 15 /cm 2 oli}. ol^- 7 >^ #<S-£r 80kV*lcl-. 

£ 5A<* p o],g- ^<goflAj, p ©]£-•§■£. ^^=.(525, 528, % 531) iflS. ^3*1 &fe-tr- ^e)S.S, ?lA^ (intri 

nsic) afe *J*J3 0.3. ^0} ^-Efl7i- -fr^t).. 

£ 5A^1 £Al^1 p oj-g- ^°jol ^fl, cI-^aj o o i^.AVs(.Di.s.(p orous ano( jic oxidation films)(518, 519, ^ 520) 
■& 91 ^(phosphoric acid), <>}*\}B. ^(acetic acid), ^ H±. A>( n itric acid)3 ^ aj.^. a>^-«>o1 ais^ 0.3. afl?l€ 
4. 

2. 5B<i £A1^} ufo} ^-ol, p o^ ^ojol cJ-aI *S«fl^lt^. o] "S^HIa-I, p o^ ^<y^ £ 5A3 ^^^\S] s. 
-f a ^= fit* ^ ^^^cq-. ^7H, ol ^ ^=-8: 0.5 1x10 14 /cm 2 o]t±. o]^s\ 7}4t*A 

70kVolcl-. 

^1 #313 ^^(533, 535, 536, 538, 539, N-^(3(weak) N^) «g^<»l S^. 0 1* ^^^r 

3 "^^(524, 527, 529, 530, 532)^.1} ^ ^£21 p o]^o] ^7}^ x\%-s. <g^l-°l ^tfts. 5B). 

711 ^lH ^^"(521, 522, 523) ^3 ^-z}-3 <§e?(534. 537, 540)^- ^Hl «^ <§<$o_S-X) ^Sfl^cf. 

^*><^, i=-5! TlHS ^^^r S^tb Bl-^^- 7}^H 5.4C3 cfTlHlAi ^A^^ ^Aj-^^s^ 52i 53)0} ^ 

^# Afl^ ^Aj oj^ (534i 537) 5 40) oi o^oi ^A^d-. ne^q-, -a^H^^, ^^^-(Sl, 525, 53)3 ^ 
^^1^ 3= 1000A<>l7l tfl^^l, A = 'S^-e- S^<H1 £Al§>xl ^5Stx}. 

H5B«fl £Al^> ol^- ^ojo] ^:ol| ; £6Aoll HAlfl; u>3- efl^iE v}+3_(542)7} «fl^5)Jl, B(^. 

^.)ol-g-ol olnflofl ^Jgc}-. 

B ol^rl- ^r^sV^, zl-zl-oj ojq ( 54 3i 544 545 * 546)0) 5.^^^- N^^Ai p^ o_S. ^i}. e$7]x], B<>]^ i-f^ 
^ 2 X 10 is /cm 2 oli}. 7}4r 60kV<>lcl-. 

£6A<^1 £Al*V B e>l£- ^<3<>] ^oll, 5llx]iE ^3.(542)71- ^l7l^ tf. KrF ^aH eflol^ «j-A> 7 > ^i^Hl 

^^Slol ol^ol ^oj^ oj«^. ol^^sl-ol ^o d€ ^A^Al ? lcf. ol^Tfl eH, CMOS 

°11 «^Sch. 

5L7A4I £Altt u>3- ^-ol, ^o|B}-(551)ol <8>8€t|.. ^933-(551)^r ^Bl^ ^ol^lrf. ^el 

^ Aj-^.01. oi^ofl, Ajei^i ^^.ej. gj Ajejs. ^ ^^^lM- ^el^ ^^•3' 0 1 ^#^! ^4 ^ 

^(resin)^ 0 ! ^€ ^£ Slcf. 

^^3"(551)ol ^Aj^ ^ofl, ^j^iol ^^^t).. p-^fl^^ «l-3- S?a^iEl3 #^-(552) H.efl°1 ^-^( 

553), ^ N-a1)^^ ahBf S?i^liEl3 SEfl?l #^(553) 58 ^^(554)«>1 ^^3^-. 

ol^Tll *H,P-a11^^ ^3" S^^liEl3- N-Afl^^ S?l^l^7> ^i^j o.s. ^aj^ CMOS S]S.7> ^^,} 
cl^-ol, -g-Al o)l . ^(555)(^*^ "llHel^ ^ ^SKi^s 'tis. 2|?1) -2.5.^-^ ^J- 

*H ^ ^efl°l ^^-(556)°1 ^Aj^ oMEia Dflssji fls.ofl Hflo|^ N-Afl^^ ^-ov ^^^^7). ^} 

£7A°fl ^ol^l ^, 7^12 ^°i3-(557)ol ^^^^r- °H^1, ^#*°1 ^ A J32., ITOS ^ 

€ #^(558H l^RV 350° °flAi «-fl7H^ <a^eli- ifl3 a. 

^ A. ol*7fl ^El £L ^H«li Sl^^-t nfleeli sl^.) ^ ^ ^l^- 2l3.7>^AH ^ 

£7B<>11 S.AltV Aj-Efl 7 > -goi^i 3fL t b\ «J (rubbing) 3"(S.^1 Si -§-)°l ^^3^., *^13 ei lJ o 1 ^el7> ^^^1}. £7B°fl £ 

Al«" 71^ 7flt3i>.5L §Bl^ Cfl^= 71^-ofl ^.xgSljl, °Jj^Ol o] S. ^o] £) ^.^dfl ^oj^t} «>] ^ ^ ^ , ^ 

s\S.7} ^El h DflH^i^ cl^l-eflo] ^-Al7f #-g.^Cf. 

^12 4JaH1 

ol ^^l^lfe ^ahio)i & Jbsnar^ 7l^sH 7fl7fl3 4^- ^El«. il^Al ofl^ ciil-sfloi ^J- 

cHtt- ^1^ #^1* .£Al*). ^o]!}. 

Ol AjAHloflAi *j-*lfe 50]^ ols}3 Cfl^Al 3 7l» £-ir ^i^ ^iSeflol ^loll}. ^--g-, Ol Cl^l- 

efl^l ^lfe 5)S7> ^0.5. ^tf. t.-1^* 0 voi oj.s nl ^. ol HflAi 0.5. a>^-^ 
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<fl 5.*]$t % ^ ^ £^ *^*>^-. °1 ^HH £*1*V t 1 ^* 4^ StlOofl £^13: «>s* £* >IMH «fl*i 

^ -8-^ <8^HI ^(14)2] *fl^* nfl-f AlzJ-S). §^7} Sl^l grferf. 

aJ-eM, ^«vai 2 oJ] £a]*v -V- °HM7)7) 3js(£l<>)] 2045. ^sRr ^ Hs3*l>i 

°1 €*HHH, ^sHr ^ v oi^^i- ^ 7 >Ai?i7l flaiH, £3A°)1 ea|* ^Ha-j, efl 

^H*15a1, KrF i]]o]x](^o) 248nm)«>m XeCl *^*H e*°l*KsH$M 308nm)«- *l-8-*|-fe ^^1 2.-43 ©1 

4. ti3r°l, A}<g aiA. e1 ]o]x^ SI Si- ^^fe ^ B$*l^El ^ aflig-g- A}fg o. S ufloj 

-M^ ^l"*^?!^. ^1^5. aims} ^ HSfl^liE^ <8<*»-g- ^ ^fii #^5. o^s^ ^ a^is^ 

4. 

ol^Tfl ^£.5.*], ^«H4 2^ dt^ %|fl7> |i5}7ll SlJl dt ^-Aj-o] 2)-^) 

^-5.7} ^-gr^S., ^ 7)1 £4. E^uh ^vg^* 7>^*V*> ^ Tfl ##<H*M, ^«J-a1 2 2l Cgd^ ^-a> <g^ol 

°]^7)) *H, ^ife ^-7) -^*}-^ 2* c)-. ol -r«h^ 32. ?l-#«-c}-. 

^)]3 ^^]<^) 

°1 A ^Hlb ^12 ^^H1<H1 £Al*}- ^»Ela. ^EsjAi ov,^ di^eflol ^^^fe s. ^ ^-i: £.^1^1: ^^l 

^ ^ 21571- ^El« nflESli ^» ^12 ^^Hofl ^*&*t ^-f. ^ € ^-i" ^^^^T 

Sttfe- e)1°l^ 

^7fl, ^)AH Sflo^-l ^l fe ^3*]AJ ^ofl jjo.^ i7>o]cl-. t^o] t o>^^ -ofl §^171- 3L*L -B-^1S.^7> n> 

rtj-el-A-i, 01 ^Ajcflsj ctsl S# 37fl t!- ^-S- 7Wi, ^^1, 2^1 ^^cf. 

Ol Ji2: ^7>Al?l7l ^SflA-1, ^-^Sl Blloj^-^l- Ai^^ ^jol ^^«Vt|-. OH, Ol ^AHloflA-1, 

ufl;e^>- ^^-E- £8 ^ £9^1 v}9\ ^ ^2:3- H8-8: £.0^1 A-A'^d-t- nfel- #1^- ^^-§- S. 

S.8 ^ £.9°fl S.*\Vt ^ifer ^El« T.flB^i 31S71- bH^I^J ^sj 7)^51 ^^-ojcf. £8 3> £9^ It ^^'-fl tfl**f 

£8 ^ £9°)H, ^-s)- H^xl^E-lfe ^-S-(103)o)l ^^^cf. 101-& -fr^ -§- ^e}-^^. 102fe ^S^^fe 
^ els- ^Vsl-^^- i-M^cK »vnv E^fl^^oi <g^(i04, 107, 105, 108, 106)-° 5. ^^4. °1 #^*^r 

»)^^ ^els-^Hl oj^. 7j.sj.Qj ^els.Bj-o.s ^^^cj-. 

«^#-°)H, 104fe M-El-Ml^, 107 S 108£- tUoJh ^°4^r ^Efifl^. 105fe >B\i 

M-Ef^ji, 106* HJll?) <g«* 

109fe Tfl^lH ^<S^5 7l^§>fe ^el^- -a-S}-^ ^vfl^, 110* ^^t-?-5.a-1 <£^Pl^-g- Tfl^lB ?i 

^■■Sr 7H a lH ^i^-(llO)* cHS^i: ^efls. Bfl<l^ Tflols «flAi o.s.u-e^ Sl^-^cf. 

Ill* ^JL-sL-^lH iJrif-n]^-^ Aj-g-^H ^^ISl-l- ^^^5^1 ^^Sf^ i+EfM!4. Tfl^lH 

•§^(107, 108)* ^^Sl-^-dll)^ ^^1)5 ^aj^cJ. 

JL^^Jfi-S ^*5>^ SLE.>% 7flolH <8^(107, 108)* "8^*M ^«fl^i, ^^S]-^-^ ^^11- 2000A ^^"31 «^ 

112fe *3elS- ^Bl-».5 ^J-i-ol^l ^)U #?i ^<3^-§- M-El-^Hcl-. 113* 4ii ^^(104)-5.5-?-Eisl 14 
El-^flcJ.. H5fe s.efl?l ^^(l06)o.S-9-Ei e1^A5 e)^ &^°) ITO *R-(118 

h ^#€^1-. ii4fe 42 ^<a^-a- m-e)-^^, 117* m 

116* D BH^ iS.'H 3^ H-e^hWcI-. ElEj OJ5J011, Hi- ol eIe}- ^=(H6) 

* -a-sMnflH^^^-^ 4-g-sl-£^- ^ € ^-(1 18)31 ^^°)1 ^^Sl7)l «H^1^4. ^ ^1^(116)* ^ ^^-(115)^. 

5Ai ^Ajofl ^Aj^cf. 

^ ^^(116) ^ Silt 3^(1 18W ^2. *^s)fe ^^°] -g-^oj ^, ^-^-(119 £ 120WH, ^€ 

118) ^ Ej^- ^^-(116)* ^13 33^(117)* -8-^* ^^^(117)* §}=7)1 ^1-^71 nfl^-oil, ^. 

^* 37fl € 54^. 

^^e]-(117)* ^el^. ^^ej-o.s n^lfe 300A<>]cf. ^4}-sl-* «f 6^1 ^ Aj-cfl ^ 

^-S-^rfi- SHr"}. 4^, ^r 4 )"^ 2^1 CtS. S«€ HTfl « ^ <Ut}. ^t^M, ^<a^5 f-^j- A>^-E)fe ^ 

el^ ^^-Sl Aj-cfl ^^Aj-^ fe cq= 40^. 

^Bl€- ^s>^-* S^tl q-^-S- S-H^- *r 5U4. 4^i, "^7> gj=cf§Vi;-l5l-2., ^#ofl 7l«I«- ^ S\ 

5 ^^11- am ^ Sicf. 
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Em 3^(1 16)£- *W B31*?i£Ki03) -^-g-g- uUxl^cf. o) H fl<g,g. ^^j-o] eve]- h^^eW 2. 

BMJ>iM Af-g-s} ^^-(116)2)- SliS ^^-(118)^ ^5Lfe 2S. ^^JLig. <a^^l CtS) 

53 o.S #-g-*r4. 
*fl4 <g*W 

« 3}^ S *fl3 *Hr 7]#otf ^o]cf. 

<r*H 2^ ^e] a. t>HH^i 3? «fl1^ ^ HsE*]^^ °1*£«- ^ gi^g. ^ ^ ^ jg s> s.^ ^jjj 3 
-sLS) o|^ E1 - H7 fl t}^, <3>*H *\7}$. £#s] 7 d v^a1^ ^ oj-g-g- uf-El-vflrf. 

ir£ l^i* 5J-fe ^^fr ^ ^-f- <3^H1 $^€1}. 

°1 ^*HH*1, ^ t 1 * S}3. slsL ^el€-n^r uflS.^ S|S 

£-3A°fl H*lt&^HH*l, ^ s)S.» ^^>fe ^ H^^l^El7> «§^s1fe <3<3 °ls)^ <3<*-£- 
^5)-^ s.o.^_ ^^s) j7, ^e^s.^ 1^51^ ^SL^M fl* -g-^«i» -g-«!°l °1 ^3HH 3-g-^. 

I^el* ^fl^S^, «1 3 3 ^e^^(503)£r ^^Sj-^cf. <Hl# 1*1 el^r 640° 24*1 # *<?t ^r*8fm 

. ##€^7> ■fr«gsi5a'a ai^^ ^m^, ^-#^^7> -e-<as]xi wlJIL ^ 

Ni(M«)ol HxH€-eH ^^l*ffe «-M<£ «>Hb| 0 1h -g-^-a- Ni* 

*\ A }&lk 21^. Ni^ ^ -g-ofl ^ ^ a^fl-o.^ ^1<>1« ^ Stm. 

-g-ssi-i- aj-^-*}^ « 0 v^^- ^^=21 H«a^ ^h*^ £<a^ s^^-i; ^shi ^01^. 

^^2] 6.S. al-g-Sl^ ^S.5>7fl ^71 ^Srofl, o.^*V 5}-^^ ojjEl « rflE^^^ C^#3H ^l* ^ U] -g- ^ 

«J-sf E^,] iElS xf-g-ef^ cfs o«e1 a DflE^^^^- 5)-^ 3g^. cj^-gefloi^ ^-g-^ ^ sic|.. afl-i. -t^, ^- ^ 

TllclE ;g = ol 7)%9\ <U^°\] ^ ^Efl^l ^^(bottom) TflflH^^ ^.^1^31 A>-g-^ ^ 

1. 

nflE^^ ^71-^-?}- ^-^1 (active matrix electro-optical device)°fl $X°]*], 
Vgr^l 1 ^(gradiationH 3-, Ct7> S.^ ^-1*^ -g-^ol^, Cgd7> Tflole^ E.efl<y?i -%-^}JL, A 

Vg7> Tfl olB ^fl-^-l> ^>ol°l^, A Vs7 r s)S.i^-(feedthrough) ^1^^ "fl, ^^^) 

I Vgr I > I (l/Ct)[Cgd- A Vg -Ct- A Vs] I ^ °>^s>fe, ti|?q «. DflEq^ ^7l-^-«h ^1. 

«vuf- B^^l^Eil-S. ^Ajsjji ^-7] °«El a. nflEe^ 5)3.1- t 1 -^^! ^1^: 3l5.(peripheral drive circuit 

Vgr<^l 1 ^A^- ^^-<>1j1, Ct7> £^^4f2) -g-^oH, Cgd7> Tflom^r J=31-?}# -g-^olji, A Vg7> 

= TfloiH ^<y-=7j. x>oioi^, a v S 7> a] = ^<y-<y ^, 3^1 eih, 

I Vgr I > I (l/Ct)[Cgd- A Vg -Ct- A Vs] M ^ ^«fof, 

7))o]h ^<y-l- ^-§-S>7l #7] ^<fi ^-g- ^ H«*l>iiH#SJ ol^£( mo bility)fe W D fl 

5)5.0)1 «fl<§^ «]-n| E^^ iE ^2) ol^-STjicl- 3., «- fflE^^ ^7l-^ . 

3. 

^El a. Dflseii &7)-%*t SSl 0 !^, 
71^; 
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#7) 7]* #£} 5}^ #7} 7]* #2) S^^iEj* S^Hr «?E) «. t.])E6^ 3&3.£.*1, #7} ^ E^fl 

*l^Elfe #7} ^TJSlfe, -#71 -SjElii BflE^^ 

#7] sj^i #7] «Ve}) X\-o]d)} 7%%-s\^r #7]-%?$ £2:#(electro-optical modulating layer)*!-: 

oil- A ].olo)l *4<£n)2\- ^-7)1 #7l ^€ ^3 n^^r 3^*1^ 5L«-*rfe *flE^i(black matrix) 

?i^-lr^ #7l # ^ r}-^ syq.«j tflsfl al^g-sH. #7] *|<3*flfe #71 jijE: -g-^si -R-£*IH1 tfl*ll ^sH, 

Vgr«l 1 n\3i^ ^^-<>lat, Ct7 r #7) £2 -g-^14 #7] -g-^ fl-ojn^, Cgd7}- #7] 5»E| a. nfles^ a] 

#7j ^ E^xliE^ 7fl o] esq. Eefl°J& -g^l^, A Vg7} #71 ^El «. njE^i Sl^ #7l ^-B}- 
iEiSl = Tllc-IE ^-f^ ^ololttl, A Vs7> ^JELi-f- nfl, n^^l 3(-el-nlEis.^_ 

I Vgr I > I (l/Ct)[Cgd- A Vg -Ct- A Vs] M q& ^E] a. oflE^^ *!7| #*1. 

^ei o. DiiHeii $.7]-%n #*hi sa°H. 

#7) 7]* #51 Sj^ #7l 71* ^ «J"«J- H^^liEll- S^Sj-ir <S]E).a DflB^i SJSS<*1, <$M HS« 

x]iEife #7l ^4 ^^-iq- °Hslfe, #7l <3]El,d BflE^i 31S.S1-; 
#7i ^q-ofl HVcflsife *tfl 3^-*r; 

#7] am #^-4 #7] <£cfl ^ A^H afl^if #7j-#^ 

#71 ^71-*^ #71 ^rtfl #71 # = % -g-^21- ig^S UfllSlfe SLS -g^Sf. 

oi-i- ai-ohi ^^«n^ ^1 #7l siiS ^^-^i ^^7.1^ -g-^-g- i^-s>fe ^-^ Dfls^^sq-; 

#71 o»E) U. D flE3}i 5) S# ^*«f7l ^Sfl #7) 71* #ofl ^ B^^liE^* S^SRr ^€ i^B| 

#71 ^q-^r #71 iL2: -g-^Sj ^^IrSl ^g- ^ *>^oll cflsfl ^l^sl Jl, #7l l-?n DflEelife #71 JiS -g-^Sl 

^^•«-2l #71 ^ ^ CfS ^fufofl cR«fl ^fl^Sl^, #71 #7] £13: -g-^S] -^^^0)) tflgfl ^*S|d|, 

VgrOl 1 7^)3:0)1 ^<g-o]jl i Ct7> #71 ^.2: -g-S^ #7l ^-^3) t°]^, Cgd7l" #7l «^»E) H. ufle^^ $ 

SSI #7l «1"^- E^^iE^Sl TllolEsq. E.^lol^> %■*£<>} j7 f A Vg7> #71 °«El ti. uflEel^ ^ s <q #71 ^ E^l^l 

-8:/i£ TflolS. ^-y-s-zi xl-ololBl, A Vs7V 3}5Li-f- ^1^^ ^, s^ef ti]^ -g-^, 

I Vgr I > I (l/Ct)[Cgd- A Vg -Ct- A Vs] M ^t}^, ^El a Dfleeli ^7l-^ #*1. 
5. 

#7l 1 Bflesli^ ^(metal)* S#*f^, ^E] a ^71-^^ #^1. 

3^8" 6. 

^fl 4 *J-<^1 5H°H, 

#71 «WEl «. nlle^^ sjs.^ ^-71 al-o]- E^l^l^.^0) a o V 7 | TflolESl- <J[^£lfe ^n]^-^- i^-S)-^ Tflol^ ufl^-g- 

^T 1 * 7. 

^ 4 5i<HAi, 

#71 <^E] U cflEeji s\£_o) #7) ^5]- E^^iEl^ ZL $ \g ^# ^ rfci <S ^ ^ ^511^ <3 ^ ^ ^ 

oH ^1^-slfe ^ 1-^1- <3<3-8: i«-5>^, #71 *i ^£ ir£-I- rz. #71 ii <g«iq- #7l HLefl^l <a^ai 

JSLCf ^ 3. #71 4ii 5{ #71 SEfl<y «8^3|. §^ ^-7>S|fe, -aj El « DflE^i #71- 

#^1. 

8. 

#7l °J}E] a. DflE^i 31^^ #7l t^^. SIS. f-^-Sl^, •SWE] U. uflH^ri. ^7l"^*f #^1. 

^ei m. Dfle^A ^71-^ #^i^ 5a°H, 

71*21-; 

#7] 7j* #5] ^-i #7l 7j* #S1 «]-e> HsMiEil- StrSrfe ^E] a nflE^^ 515.3.^^ #7l ^ e?5 

^l^El^r #7l ^^-3)- <a^5lfe, #7l ^Ela BflE^i 5)5. <4; 

^"71 aVcflsl^ ^ ^q-^; 

^7] 51 iS #^J!f #7( Wltfl A}oM ^7l-^«f «a#2f; 

#71 #7l-^-«V #7l aVcfl ^^-J!). #71 SL^i}^ ^ £ *^=3|- ig^S. Hfl^Sl^ "g-^4: 

#7l ^El a. DflE^i ^-g-*}7l ^«fl #71 71* #<H1 «m Hiffl^iE-11- i^>^ 5L«-*V^ 

Vgr^l 1 7^12:^1 i^f ^<a-oljI, Ct7> #71 ^.^ #7l ^"°H, Cgd7> #7l ^El a. DflE^^ ^ 

SSI #7l WLj-^- E^l^iE^ol Tflolesq. c^H*!?!: -g-^=°l31, A Vg7l- #71 ^ E] a. nflegl^ Slssl #71 e^^l 
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^jS] 7fl°lH 3<y-l-# *H°H, A Vs7> Sji=i^. £<&°i «H, ZJ-Z^ 3}^) ^1-8:, 

I Vgr I > I (l/Ct)[Cgd- A Vg -Ct- A Vs] M ^*rfe, "HH^i ^l-^-tq- #*1. 

3^8- 10. 

#7l ^E) H nflES}^ ^gi*. # 7 | ^ ^ 35.-2}. ^S^, <S»El ti. 1S?]i ^.7]-^ #*1. 
3^ 11. 

*fl 9 #41 Si«>W. 

#71 <a|El u. Dfl^^i 33.3 #7l wi-^ e^ui^Elfe- zl ^ <3^4 n dt^ <8«! « <=efl<y <3<q ^ *>q- a]- 

«>H ^l^fe *| ir£# i^>^, #7} XJ ^ <g^£ J3. #71 ili #71 CiSflol <$<*S] 

JiCf ZL #7] 4ii <§<3 * #7] S.Eflt] <^«2f -f-7fS]^, <>»Ej a. nBE^i 

12. 

*fl 3, 4, 9 * <f <^ ^Hl 5fl°H, 

#?] ^ ^-g- 3j3.£) #7) E^l^E-lfe ZL ^ <g# <8^3|- aii<§«5 <* f> S^-uf A>6]o| 

*i <3<3-§- i^H, #71 x-1 ^-SL <3<*£r n #71 ii <^«5z}- #71 sefl^l <gqd] 

J£cf ^5E<>fH J3. #7l ii ^ #7] = eflo] <^^4 ££r -¥"7fi|fe, SjEjfcL ^S^i ^7|-^fl|- 

13. 

*11 4 # afe 2fl 9 *<H1 

#?1 ^ ^ SjS^l #7) ^ Ef7)iE)b, ±+ ^ ^ #7] ii <^«4 #7] S.£fl?l 

aM°11 ^ll^Slfe ^# "^-gr ^sfl Sh^all ^^(crystalline semiconductor island)* i^Vfe 

, 3!El£L "A ^7l-^ #*1. 

14. 

xfl 4 * afe *fl 9 iHl 

#71 ^ T 1 * #71 «T-^ S^XliEiir V] S) 2)5.1" T^^fe, ^Ej «. "HS^i ^7l-^ #^1. 

15. 

xfl 3, 4, 9 ^ ^ *V #°11 Si^^, 

#71 ^71-^ ^2:#^r i«"*>fe, « ^H^i ^71-^ # *1 . 

16. 

2fl 3, 4, 9 *J- ^ <Hi^ *V ^ Si<H^1, 

#7l 371 ^3:#^r ^ 4lX>l- i^fe, ^El a. aflE^A ^7l-^ #*1 . 


- 11 - 


^mmm 10-0439452 



- 12 - 


mmm^i 10-0439452 



GND — 


- 13 - 



O 


i 
i 


§«5] 10-0439452 | 

i 


- 14 - 


m^mm 10-0439452 



- 15 - 


§?^5l 10-0439452 



- 16 - 


mmmm 10-0439452 



- 18 - 


mmmm 10-0439452 



i 


- 19 - 


mmmm 10-0439452 



- 20 - 


Bmmm 10-0439452 



- 21 - 


10-0439452 



- 22 - 



- 23 - 


10-0439452 


: \.<:.\ ■ 


///////// 


- I 


I ■ 


zzzzzzzzzS^S 




- 24 - 


10-0439452 








31 



4eM dii^ Jfe (0 


- 25 - 


mmmm 10-0439452 



- 26 - 



US005982348A 

United States Patent [i9] [ii] Patent Number: 5,982,348 

Nakajiina et al. [45] Date of Patent: Nov. 9, 1999 


[54] ACTIVE MATRIX ELECTRO-OPTICAL 
DEVICE 

[75] Inventors: Setsuo Nakajima, Kanagawa; 

Katunobu Awane, Nara; latsuo 
Morita, Kyoto, all of Japan 

[73] Assignees: Semiconductor Energy Laboratory 
Co,, Kanagawa-ken; Sharp Kabushiki 
Kaisha, Osaka, both of Japan 

[21] AppL No.: 08/921,839 

[22] Filed: Sep. 2, 1997 

[30] Foreign Application Priority Data 

Sep. 3, 1996 [JP] Japan 8-252490 

[51] Int. CI. 6 G09G 3/36 

[52] U.S. CI 345/92; 345/89 

[58] Field of Search 345/92, 89, 82 

[56] References Cited 

U.S. PATENT DOCUMENTS 
5,296,847 3/1994 Takeda et al 345/92 


5,526,012 6/1996 Shibahara 345/92 

OTHER PUBLICATIONS 

Nakanishi Hisao, A Study of CRT Stray Emisson Phenom- 
enon with 2-D-FEM, Technical report of IEICE Japan. 

Primary Examiner — Steven J. Saras 
Assistant Examiner — Tewolde Mengisteab 
Attorney, Agent, or Firm — Fish & Richardson RC 

[57] ABSTRACT 

In an active matrix display device integrated with a periph- 
eral drive circuit using thin film transistors, when Vgr is a 
voltage required for one gradation, Ct is capacitance of all 
pixels, Cgd is capacitance between a gate and a drain, AVg 
is a difference between ON/OFF gate voltages, and AVs is 
a feedthrough voltage, the respective parameters satisfy an 
expression: |vgr|>|(l/Ct)[Cgd'AVg-Q AVs]|. According to 
this, even if dispersion occurs in the characteristics of the 
thin film transistors arranged for a buffer circuit or an active 
matrix circuit, it is possible to prevent the dispersion from 
influencing the gradation display. 
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